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Explosion problems for Symmetric Diffusion Processes 
Kanji Ichihara, Nagoya University, Japan 
Let (X,, ~, Px), xc  R" be a symmetric diffusion process on R" corresponding to 
a regular Dirichlet form where s c is the life time of the diffusion X,, i.e. 
lim,~¢(~o) X, (w)=oo if sc(w)<+ce. We discuss the explosion problems for the 
diffusion process. Hasminskii's idea cannot be applied to this case. Instead, the 
theory of Dirichlet forms is employed to obtain criteria for conservativeness and 
explosion of the process. The fundamental criteria are given in terms of the a- 
equilibrium potentials and a-capacities of the unit ball centered at the origin. In 
the case where the infinitesimal generator of the diffusion process is an elliptic 
partial differential operator of self adjoint form with measurable coefficients, the 
above criteria are applied to give sufficient conditions on the coefficients of the 
operator for conservativeness and explosion of the diffusion. 
An Outline of Development of the Theory of Stochastic Processes (Special Lecture) 
Kiyosi ItS, Gakushuin University, Tokyo, Japan 
The theory of stochastic processes has its origin in practical problems such as 
time series analysis, genetic problems, random motions, and so on. The mathematical 
theory of stochastic processes was initiated by Wiener's work on Brownian motion 
in 1920's. 
The stochastic processes that have been well investigated thus far are classified 
into three categories: additive processes, Markov processes and stationary processes. 
The analytical methods that were useful to study stochastic processes are Fourier 
transformation, elliptic or parabolic partial differential equations, semi-group theory, 
potential theory and Hardy classes of analytic functions. 
The new purely probabilisitc oncepts that have proved to be most fruitful are 
sample functions, filtration, innovation, martingales, stochastic differential 
equations, stochastic analysis, stochastic filtering and control, and Malliavan cal- 
culus. 
The mathematical pproach of stochastic processes with infinite-dimensional state 
spaces has recently started to discuss many interesting problems appearing in 
statistical mechanics and mathematical biology. 
Some Recent Developments in Nonlinear Filtering Theory 
G. Kallianpur, University of North Carolina, Chapel Hill, USA 
A brief description of a new approach to nonlinear filtering will be given, which 
replaces martingale theory by finitely additive white noise theory, and stochastic 
differential equations by "ordinary" differential equations. 
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The following points will be discussed: 
1. White noise (W.N.) calculus. 
2. W.N. version of the Bayes formula and of the Zakai equation. 
3. Solution of the filtering problem when the signal is a diffusion process. 
4. Infinite dimensional signal and observation processes: Existence and unique- 
ness of measure-valued quations governing the optimal filter. 
5. Robustness of the W.N. theory. 
6. Consistency of the W.N. theory with the stochastic alculus approach. 
Extremal Process as a Substitution for 'One-Sided Stable Process with Index O' 
Yuji Kasahara, University of Tsukuba, Ibaraki, Japan 
Let X~ (t), t >/0 (0 < a < 1) be a temporally homogeneous L6vy process with L6vy 
measure/z, (da)  = c~x ~-~I(x > 0) dx(X~(0) = 0). X, ( t )  is called a one-sided stable 
process (or subordinator) with index a and plays an important role in various limit 
theorems. Let us consider the extreme case as ~{0. 'One-sided stable process with 
index 0' does not make sense. However, S. Kotani noted the following fact: 
5f 
{X~(t)} ~ ) e(t) as a{O 
where e(t) is a nondecreasing process such that for every 0<~ t l~ <. .  -<~ tn and 
O~X 1~"  • "~Xn,  
P[e(tl)<<- x, , .  ., e(t,)<- x~] = F(x,)' ,F(x2)'~-', . . . F(xn)',,-~..-,, (*) 
where F(x )= e -~/x. A process with property (*) is called an extremal process (M. 
Dwass). 
In view of Kotani's remark we can expect hat under some situations the extremal 
process e(t) will play the role of 'one-sided stable process with index 0'. In this 
talk we will consider two well-known limit theorems and will see that they also hold 
even in the extreme case a = 0 if we change the normalizations and replace X, ( t )  
by e(t). 
First-Passage Percolation and Maximal Flows 
Harry Kesten, Cornell University, Ithaca, NY,  USA 
Let {t(e): e an edge of Z d} be an i.i.d, family of nonnegative random variables. 
In first-passage percolation (cf. [1-4]) t(e) is interpreted as the passage time of e. 
Set ao,n(bo.n) := passage time from 0 to (n, 0 , . . . ,  0) (to the hyperplane {x(1) = n}), 
and B(t)  := collection of vertices which can be reached from 0 in time t. The principal 
classical results state that for some constant /z =/z(F, d) and non random set 
